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Abstract

Background: This study aimed to analyze the acute effects of an official Muay Thai champi-
onship on neuromuscular performance, assessing changes in upper- and lower-limb power
before and after competition, as well as differences according to competitive outcome (win-
ners vs. losers). Methods: Thirty-three amateur Muay Thai athletes (17 men and 16 women)
performed a countermovement jump (CMJ) and a reactive push-up test (RPU) immediately
before and after their bouts. Neuromuscular performance changes were analyzed using
mixed-design ANOVA, and a binary logistic regression was conducted to examine the as-
sociation between post-competition performance and match outcome. Results: Significant
post-competition declines were observed in both CMJ and RPU performance (p < 0.001),
indicating acute neuromuscular fatigue. Men exhibited higher performance values than
women in both tests, with sex-specific differences in CMJ fatigue magnitude. When ana-
lyzed by competitive outcome, losers showed substantially greater performance decrements
than winners, particularly in CMJ. Logistic regression revealed that post-competition CMJ
performance was a significant predictor of winning, with higher CMJ values associated
with greater odds of competitive success. Conclusions: An official Muay Thai bout in-
duces marked acute neuromuscular fatigue affecting both upper and lower limbs, with
greater impairments observed in non-winning athletes. The ability to maintain lower-limb
explosive power under fatigue appears to be associated with competitive success. Simple
neuromuscular assessments such as CMJ and RPU may be useful tools for monitoring
fatigue, guiding tactical decisions, and informing post-competition recovery strategies in
Muay Thai athletes.

Keywords: Muay Thai; physical performance; fatigue; vertical jump; explosive strength

1. Introduction
Combat and opponent-based sports are characterized by an intermittent structure,

with alternating periods of high-intensity effort and partial recovery [1], which decisively
influences the onset and manifestation of fatigue during competition [2]. In this context,

J. Funct. Morphol. Kinesiol. 2026, 11, 142 https://doi.org/10.3390/jfmk11020142

https://crossmark.crossref.org/dialog?doi=10.3390/jfmk11020142&domain=pdf&date_stamp=2026-03-31
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/jfmk
https://www.mdpi.com
https://orcid.org/0000-0003-3109-1542
https://orcid.org/0000-0001-5427-6844
https://doi.org/10.3390/jfmk11020142


J. Funct. Morphol. Kinesiol. 2026, 11, 142 2 of 11

fatigue is not inherent to the sport itself but arises as a consequence of the effort dynamics,
the frequency of explosive actions, the body segments involved, and the specific moment
within the bout in which these actions occur.

Available evidence in striking combat sports indicates that official competition induces
acute fatigue accompanied by neuromuscular and functional alterations immediately post-
bout [3], as well as impairments in motor performance under conditions of acute fatigue in
contact sport athletes [4].

Within this group, Muay Thai exhibits distinctive technical–tactical characteristics that
differentiate it from other combat sports such as Kickboxing, including the combined use of
punches, kicks, knees, and elbows, as well as clinch fighting. These characteristics impose
specific neuromuscular demands and may lead to different fatigue profiles [5]. Therefore,
extrapolation of findings obtained from other combat sports should be approached with
caution. Furthermore, evidence suggests that neuromuscular and fatigue responses may
differ between males and females, highlighting the need to examine these effects in well-
characterized, sport-specific samples [6].

Although previous studies have not found significant differences between winners
and losers in physiological or hormonal variables [7,8], evidence shows that winners tend
to adopt a more offensive and effective style, characterized by a higher number of head-
directed techniques, counterattacks, and roundhouse kicks; patterns that may be associated
with a greater ability to maintain neuromuscular performance under fatigue [9,10].

Despite extensive examination of physical and physiological aspects in combat sports
such as Kickboxing [8,11–13], evidence specifically focused on neuromuscular variables in
Muay Thai particularly when assessed in real competitive settings remains limited. In this
regard, Cimadoro et al. [12] demonstrated that different frequencies of roundhouse kicks
induce acute neuromuscular fatigue measurable via the countermovement jump (CMJ),
highlighting this test as a sensitive tool for assessing fatigue in combat sport athletes.

However, very few studies have evaluated acute neuromuscular fatigue using CMJ
and reactive push-ups (RPU) in real Muay Thai bouts, and even fewer have explored
their direct relationship with fight outcome (winning or losing). This limits understanding
of how the ability to maintain neuromuscular performance under fatigue may influence
competitive performance.

The CMJ is widely used as a non-invasive, sensitive, and reliable measure of neuro-
muscular fatigue and lower-limb explosive power in high-performance sports [14]. Simi-
larly, plyometric push tests, such as the reactive push-up, have proven to be reproducible
assessments of upper-limb explosive power and, therefore, appropriate tools to detect
neuromuscular alterations induced by intense exercise [15].

Accordingly, the aim of the present study was to analyze the effects of an official Muay
Thai championship on neuromuscular variables, evaluating changes in upper- and lower-
limb power before and after competition, as well as comparing these responses between
winners and losers. It was hypothesized that bouts would induce a significant reduction in
neuromuscular power in both the upper and lower limbs, and that these alterations would
be associated with competitive outcome.

2. Materials and Methods
2.1. Study Design

This study employed an observational, longitudinal, and prospective design, with
repeated inter- and intra-subject measurements taken before and after an official Muay
Thai bout. The research was conducted in a real competitive environment, providing high
ecological validity and a representative context for capturing motor and neuromuscular
responses aligned with the actual demands of competition [16].
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Given the limited sample size and the uneven sex distribution, this study should be
considered exploratory in nature. The primary aim was to provide preliminary insights
into the acute neuromuscular responses induced by real Muay Thai competition under eco-
logically valid conditions, thereby generating hypotheses and methodological foundations
for future studies with larger and more balanced samples.

2.2. Participants

A total of 40 amateur Muay Thai athletes (20 men and 20 women) were invited to
participate in the study. Of these, 33 athletes (17 men and 16 women) completed all
testing procedures and were included in the final analysis (age: 24.7 ± 6.5 years; height:
167 ± 1 cm; body mass: 61.0 ± 10.0 kg; body mass index: 21.9 ± 3.4).

The sample was selected through non-probability convenience sampling and included
athletes officially registered in the championship who voluntarily agreed to participate. All
participants were assessed uniformly before and after their bout, with no manipulation of
variables or assignment to conditions.

Participant recruitment began one week prior to the event through an informational
circular distributed to clubs and was completed on the day of the championship through
direct contact with coaches and athletes. Inclusion criteria were: official registration
in the championship, absence of disabling prior injuries or medical conditions limiting
performance, and full completion of the evaluation protocol (pre- and post-bout). Twelve
participants were excluded due to incomplete post-bout assessments or injuries sustained
during the bout.

2.3. Procedure

One week before the championship, an informational circular was sent to the partici-
pating clubs describing the study’s objectives, conditions, and protocol. Final recruitment
occurred on the day of the event through a formal presentation of the project by the research
team to coaches and athletes.

Verbal and written information about the study—including its aims, potential benefits,
and risks—was provided. Age-appropriate informed consent forms were then distributed,
and only athletes who signed the consent were included.

All athletes participated in a single official bout conducted under national federation
rules, consisting of 3 rounds of 3 min each, with 2-min rest intervals between rounds.

Data collection was carried out by the research team with supervision from the cham-
pionship’s technical and medical personnel and consisted of two phases:

1. Pre-bout phase: recording of personal data (age, weight, height, sex) and administra-
tion of the Countermovement Jump (CMJ) and Reactive Push-Up Test (RPU).

2. Post-bout phase: repetition of the same physical tests, provided the athlete’s condition
allowed it, following predetermined safety criteria. The match result (win or loss) was
also recorded.

Pre-competition assessments were conducted 5–8 min before the start of the bout,
following the standardized warm-up routine and post-competition measurements were
performed within 5–8 min after bout completion. The time interval between bout comple-
tion and post-testing was consistent across all athletes. The order of tests was standardized
for all participants (CMJ followed by RPU assessment).

The method of bout termination (knockout, technical knockout, or points decision)
was recorded from official competition reports. Due to the limited number of athletes
within each termination category, this variable was not included in the inferential analysis.
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2.4. Tests and Instruments

The Countermovement Jump (CMJ) and Reactive Push-Up (RPU) tests were selected
due to their sensitivity to acute neuromuscular fatigue and their practical applicability in
combat sports. Given that Muay Thai performance depends on explosive force production
in both lower and upper limbs, these tests provide a valid assessment of neuromuscular
function in key anatomical segments involved in kicking and punching actions.

To assess physical performance, the following tests were administered:

(A) Countermovement Jump Test (CMJ):

Used to assess vertical jump capacity as an indicator of lower-limb explosive power.
The test was performed on a contact platform (Chronojump Boscosystem 2.3.0), recording
jump height in centimeters.

Participants began in an upright position with hands on hips, performed a rapid
countermovement descent, and executed a maximal vertical jump without arm swing.
Three trials were completed, with 90 s of rest between attempts, and the highest value was
recorded. The test has demonstrated high reliability and validity [17–20].

(B) Reactive Push-Up Test (RPU):

Used to measure reactive upper-limb pushing force. The test was performed on a
contact platform (Chronojump Boscosystem 2.3.0), recording jump height in centimeters.

Participants were instructed to perform the technique as follows: begin in a push-up
position with hands on the platform, maintain a straight trunk throughout the movement,
jump and land on the platform, and initiate the movement with a rapid and explosive
countermovement involving elbow, shoulder, and wrist flexion–extension. The test has
demonstrated test–retest reliability in athletes [21,22] and utility in sport contexts [23,24].

2.5. Statistical Analysis

Statistical analyses were conducted using SPSS software (SPSS v.27, IBM Corporation,
New York, NY, USA).

Results for each variable were expressed as absolute and relative frequencies (percent-
ages) or as measures of central tendency and dispersion (mean and standard deviation),
depending on the type of variable. Differences between groups and sex were analyzed
using independent-samples Student’s t-tests or Mann–Whitney U tests, depending on
data normality.

Differences between pre- and post-competition values were analyzed using paired-
samples Student’s t-tests or Wilcoxon signed-rank tests according to data normality, which
was assessed using the Shapiro–Wilk test. Statistical significance was set at p < 0.05.

Effect sizes were calculated for all comparisons. Cohen’s d was used for parametric
tests, and the r coefficient derived from the z value was used for non-parametric tests.
Values were interpreted as small (d ≈ 0.2; r ≈ 0.1), medium (d ≈ 0.5; r ≈ 0.3), and large
(d ≥ 0.8; r ≥ 0.5).

A binary logistic regression analysis was performed to examine the association be-
tween post-test performance variables and match outcome. The dependent variable was
match outcome (coded as 1 = Winners and 0 = Losers). The independent variables entered
into the model were post-test countermovement jump performance (CMJPost), post-test
reactive push-up performance (RPUPost), sex, and age.

Pearson’s correlation coefficient (R) was used to assess the relationships between
performance variables. Correlation coefficients are reported as R values, and statistical
significance was set at p < 0.05.
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2.6. Ethical Considerations

All participants (or their legal guardians, in the case of minors) signed an informed con-
sent form prior to inclusion in the study (Figure 1). The protocol was approved by the Ethics
Committee of Rey Juan Carlos University (internal registration number: 130420254052025)
and complied with the principles of the Declaration of Helsinki [25].

Figure 1. Flowchart of the study design, participant recruitment, and data collection procedures.

3. Results
3.1. Comparison Between Pretest and Posttest in CMJ and RPU: Men vs. Women

Table 1 presents the results of the mixed-design ANOVA examining changes in CMJ
and RPU performance between pre-test and post-test, with sex (Men vs. Women) as the
between-subject factor and time (pre- vs. post-competition) as the within-subject factor.

Table 1. Comparison of CMJ and RPU performance between pre-test and post-test: Men and Women.

Variables Effect gl F p η2
p Interpretation

CMJ
Test (Pre-Post) 1 16.340 <0.001 0.345 Significant differences

Sex (Men vs. Women) 1 15.000 <0.001 0.326 Significant differences
Test × Sex 1 4.997 0.033 0.139 Significant differences

RPU
Test (Pre-Post) 1 13.490 <0.001 0.303 Significant differences

Sex (Men vs. Women) 1 34.322 <0.001 0.525 Significant differences
Test × Sex 1 0.005 0.942 0.000 No Significant differences

CMJ: Countermovement Jump; RPU: Reactive Push-Up Test; gl: Degrees of Freedom; F: F-value (F-statistic);
p: p-value (probability value); η2

p: Partial Eta Squared (partial eta squared effect size).

For CMJ performance, a significant main effect of time was observed (F = 16.340,
p < 0.001, η2

p = 0.345), indicating a general decrease in jump performance following the
competition, with higher values consistently recorded in the pre-test. A significant main
effect of sex was also found (F = 15.000, p < 0.001, η2

p = 0.326), with men exhibiting higher
CMJ values overall than women. Additionally, the time × sex interaction was significant
(F = 4.997, p = 0.033, η2

p = 0.139), suggesting that the magnitude of performance decline in
CMJ differed between men and women. Pairwise comparisons confirmed that, regardless
of statistical significance, pre-test values were always higher than post-test values.
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Regarding RPU performance, a significant main effect of time was detected (F = 13.490,
p < 0.001, η2

p = 0.303), reflecting a general decrease after the competition, with pre-test
values consistently exceeding post-test values. The main effect of sex was also significant
(F = 34.322, p < 0.001, η2

p = 0.525), showing that men achieved a higher mean jump height
than women overall. The time × sex interaction was not significant (F = 0.005, p = 0.942,
η2

p = 0.000), indicating that the decrease in RPU performance over time was similar for
both sexes.

Overall, the partial eta squared values indicate medium to large effect sizes, high-
lighting the substantial negative impact of the Muay Thai competition on neuromuscular
performance, with sex-specific differences observed for CMJ but comparable declines in
RPU across men and women.

When analyses were conducted according to the sex-based, men obtained CMJ values
of 32.2 ± 4.9 vs. 30.9 ± 6.1 cm (p = 0.138) and RPU values of 11.4 ± 3.8 vs. 10.3 ± 4.2 cm
(p = 0.036; d = 0.53). In contrast, women obtained CMJ values of 27.8 ± 2.9 vs. 23.3 ± 4.6 cm
(p = 0.002; d = 0.95) and RPU values of 5.5 ± 1.3 vs. 4.1 ± 1.5 cm (p = 0.002; d = 0.98).

3.2. Comparison Between Pretest and Posttest in CMJ and RPU: Winners vs. Losers

Table 2 presents the results of the mixed-design ANOVA conducted to analyze the
effect of a Muay Thai competition on performance in the countermovement jump (CMJ) and
the reactive push-up test (RPU), considering time (pre-competition vs. post-competition)
as the within-subject factor and competition outcome (winners vs. losers) as the between-
subject factor.

Table 2. Comparison of CMJ and RPU performance between pre-test and post-test: Winners
and Losers.

Variables Effect gl F p η2
p Interpretation

CMJ
Test (Pre–Post) 1 71.032 <0.001 0.696 Significant differences
Group (W-L) 1 12.967 0.001 0.283 Significant differences
Test × Group 1 90.118 <0.001 0.744 Significant differences

RPU
Test (Pre–Post) 1 29.514 <0.001 0.710 Significant differences
Group (W-L) 1 3.066 0.090 0.090 No Significant differences
Test × Group 1 91.517 <0.001 0.748 Significant differences

CMJ: Countermovement Jump; RPU: Reactive Push-Up Test; gl: Degrees of Freedom; F: F-value (F-statistic);
p: p-value (probability value); η2

p: Partial Eta Squared (partial eta squared effect size).

For CMJ performance, a significant main effect of time was observed (F = 71.032,
p < 0.001, η2

p = 0.696), indicating a significant reduction in jump performance following
the competition, with consistently higher values recorded in the pre-test. A significant
main effect of group was also found (F = 12.976, p = 0.001, η2

p = 0.283), revealing overall
differences in CMJ performance between winners and losers when averaged across time
points. Furthermore, the time × group interaction was significant (F = 90.118, p < 0.001,
η2

p = 0.744), suggesting that the magnitude of the competition-induced decline in CMJ
performance differed between winners and losers.

Regarding RPU performance, the analysis revealed a significant main effect of time
(F = 29.514, p < 0.001, η2

p = 0.710), reflecting a significant decrease in performance from
pre- to post-competition, with superior pre-test values in all pairwise comparisons that
reached statistical significance. In contrast, the main effect of group was not statistically
significant (F = 3.066, p = 0.090, η2

p = 0.090), indicating no overall differences in RPU
performance between winners and losers when time was not considered. However, a
significant time × group interaction was detected (F = 91.517, p < 0.001, η2

p = 0.748),
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demonstrating that the extent of post-competition performance decline differed according
to competition outcome.

Overall, the large partial eta squared values indicate very large effect sizes, high-
lighting the substantial negative impact of a Muay Thai competition on neuromuscular
performance, with differential fatigue responses between winners and losers.

Pairwise comparisons showed that CMJ performance significantly decreased from pre-
to post-competition, with values of 30.2 ± 4.9 cm vs. 27.4 ± 5.9 cm (p < 0.001; d = 0.63).
Similarly, RPU performance decreased from 8.6 ± 4.3 to 7.4 ± 1.5 cm (p < 0.001; d = 0.65).

When analyses were conducted according to competition outcome (Winners vs.
Losers), no significant differences were observed in CMJ pre-competition (31.0 ± 4.9
vs. 29.1 ± 4.1 cm; p = 0.222). However, significant differences emerged in CMJ post-
competition (31.5 ± 5.2 vs. 21.9 ± 4.0 cm; p < 0.001; d = 2.01). Similarly, RPU pre-competition
values did not differ significantly between winners and losers (9.0 ± 4.5 vs. 7.9 ± 3.9 cm;
p = 0.480), whereas RPU post-competition values were significantly higher in winners
compared to losers (9.2 ± 4.7 vs. 5.1 ± 2.9 cm; p = 0.008; d = 0.99).

3.3. Binary Logistic Regression Analysis

A binary logistic regression analysis was conducted to examine whether post-
competition CMJ performance (CMJPOST) predicted competitive outcome (0 = Loser,
1 = Winner). A total of 33 participants were included, with no missing data.

The Omnibus test of model coefficients indicated that the model significantly improved
prediction compared to the null model, χ2(1) = 22.982, p < 0.001. The Hosmer–Lemeshow
goodness-of-fit test was non-significant, χ2(8) = 4.747, p = 0.784, indicating no statistically
significant differences between observed and predicted values and therefore an adequate
model fit.

The model explained a substantial proportion of variance in competition outcome (Cox
& Snell R2 = 0.502; Nagelkerke R2 = 0.674), indicating moderate-to-high explanatory power.

CMJPOST emerged as a statistically significant predictor of winning (B = 0.443,
SE = 0.144, Wald = 9.453, p = 0.002). The corresponding odds ratio (Exp(B) = 1.557) in-
dicates that for each 1 cm increase in post-fight CMJ height, the odds of winning increased
by 55.7%. Conversely, for each 1 cm decrease in CMJPOST, the odds of winning decrease
by approximately 35.8% (1 − 1/1.557). The 95% confidence interval for the odds ratio
[1.174–2.065] does not include 1, further supporting the statistical significance and robust-
ness of the predictor.

The classification table showed an overall accuracy of 81.8%, with 84.2% of winners
and 78.6% of losers correctly classified, representing a substantial improvement over the
null model (57.6%). Overall, post-competition CMJ performance was a significant and
meaningful predictor of competitive success. Higher CMJPOST values were associated
with a greater probability of winning, and the model demonstrated adequate fit, strong
discrimination ability, and stable parameter estimates.

4. Discussion
The present study examined the acute effects of an official Muay Thai bout on neu-

romuscular performance, as assessed through the Countermovement Jump (CMJ) and
the Reactive Push-Up Test (RPU). The main findings indicate a statistically significant
post-competition reduction in performance in both tests, reflecting the presence of acute
neuromuscular fatigue induced by the physical demands of the bout. Notably, these decre-
ments were more pronounced in non-winning athletes, particularly for CMJ performance,
suggesting a greater impairment in lower-limb explosive capacity among those who were
unable to achieve a competitive victory.
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These results are consistent with previous investigations examining neuromuscular
fatigue in combat sports. Specifically, studies analyzing repeated kicking actions in Muay
Thai have reported immediate reductions in CMJ height following high-intensity striking
sequences, supporting the sensitivity of this test to detect acute fatigue responses [12,26].
Performance decrements were especially evident under conditions characterized by intense
yet intermittently spaced actions, reinforcing the notion that fatigue can manifest rapidly
following sport-specific efforts. Collectively, these findings corroborate the use of CMJ as a
reliable indicator of neuromuscular fatigue in striking-based combat sports.

Regarding upper-limb performance, although no studies have specifically evaluated
RPU responses in Muay Thai athletes, CMJ has been widely validated as a marker of
both central and peripheral neuromuscular fatigue across endurance and intermittent
sports [27–29]. Given that the RPU similarly relies on the stretch–shortening cycle and
rapid force production, it is reasonable to infer that explosive upper-body performance
is also negatively affected by competition-induced fatigue. Interestingly, unlike the CMJ,
RPU performance did not show significant differences between winners and losers. This
might suggest that upper-body fatigue is less discriminatory regarding the match outcome,
perhaps due to the dominant role of the lower body in Muay Thai scoring (e.g., kicks and
knees) or the specific technical–tactical nature of the test compared to the clinch and striking
demands of the bout.

While acute neuromuscular fatigue appears to be a common response across combat
sports, its magnitude and expression may vary according to the specific technical–tactical
demands of each discipline. Reductions in CMJ performance comparable to those observed
in the present study have been reported in kickboxing, taekwondo, and boxing following
simulated or real competition, suggesting a shared fatigue profile associated with intermit-
tent high-intensity striking actions and repeated accelerations and decelerations [12,26].
These similarities highlight a common physiological underpinning across striking-based
combat sports.

Nevertheless, Muay Thai exhibits distinctive characteristics that may exacerbate or
alter neuromuscular fatigue patterns compared with other combat disciplines. The frequent
use of knees and elbows, prolonged clinch exchanges, and sustained close-range combat
impose substantial isometric and dynamic demands on both the upper and lower limbs, as
well as on trunk musculature. These unique elements may contribute to a more pronounced
and globally distributed neuromuscular fatigue response, particularly affecting lower-limb
explosive performance, as evidenced by the larger CMJ decrements observed in the present
study. Consequently, although Muay Thai shares general fatigue mechanisms with other
combat sports, its specific technical and physiological demands likely produce sport-specific
neuromuscular outcomes that warrant targeted investigation.

With respect to sex differences, studies on peripheral fatigue have observed that men
show greater reductions in isometric strength after exertion compared to women, revealing
sex-specific patterns of neuromuscular fatigue [30]. In the present study, the non-significant
findings (p = 0.144 for CMJ; p = 0.103 for RPU) preclude any definitive explanation regarding
sex-specific responses. However, it could be hypothesized for future research with adequate
sample sizes that factors such as lower competitive experience or differences in muscle
mass in some female athletes might influence neuromuscular fatigue patterns.

Binary logistic regression analysis revealed that better post-fight CMJ performance
was associated with a higher likelihood of winning. This finding supports the idea that
maintaining neuromuscular performance under fatigue is relevant in combat sports. Al-
though no exact studies have explored this, authors such as Cimadoro et al. [12] suggest
that the ability to maintain explosive power under fatigue discriminates performance levels
in contact sports.
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Moreover, the application of this study in a real competitive environment reinforces its
ecological validity and practical relevance. Meta-analytic studies on fatigue monitoring via
CMJ highlight that its use in real-world contexts provides greater sensitivity for detecting
acute changes in neuromuscular status [30,31].

5. Limitations
Several limitations of the present study should be acknowledged. First, the relatively

small sample size means that these findings should be interpreted with caution. Accord-
ingly, this study should be considered exploratory or pilot in nature. Although differences
between men and women were observed in CMJ and RPU performance, these comparisons
did not reach statistical significance. Given the small sample size, these results should
be interpreted with caution and considered preliminary. Future research should employ
longitudinal designs with larger samples to better characterize neuromuscular fatigue
responses across sexes, competitive levels, and repeated bouts.

Regarding the potential influence of weight categories, this variable was neither
measured nor controlled in the present study. Therefore, its possible effect on the analyzed
variables cannot be ruled out and should be acknowledged as a limitation. Future research
should consider controlling for or specifically analyzing weight categories in order to
determine their potential impact on the results. Additionally, integrating complementary
measures such as kinematic, physiological, or perceptual variables could provide a more
comprehensive understanding of fatigue mechanisms in Muay Thai competition.

6. Conclusions
From a practical standpoint, these findings offer several relevant implications for

coaches and strength and conditioning professionals working with Muay Thai athletes.
First, neuromuscular fatigue monitoring can be efficiently implemented using simple
and time-effective tests such as the CMJ and RPU, both before and after competition or
high-intensity training sessions, to inform individualized recovery strategies.

Second, given the association between post-bout CMJ performance and competitive
success, integrating training drills that challenge explosive power under fatigued conditions
may enhance athletes’ capacity to maintain performance throughout the bout.

The observed post-bout reductions in CMJ performance highlight the importance of
recovery strategies, particularly in tournament formats where athletes may be required
to compete multiple times within a short period. Differences in neuromuscular recovery
capacity could partially explain the competitive advantage observed in winners.
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